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(54) Process for making detergent compositions 

(57) The present invention relates to a process 
comprising the steps of: 



(i) mixing togetfier at least two non-surfactant addi- 
tives to form a premix; 

(ii) spraying sut^stantially all of the rxjnicnic sur- 
factant on to the premix to form a first intermediate 
panide; 

(iii) sii)sequentty mixing the first intermediate parti- 
de with a second intermediate partide, wherein the 
second intermediate partide comprises sut>stan- 
tially all of the anionic surfactant, and is substan- 
tially free of nonionic surfactant. 
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Description 

The present invention relates to a process for niaking detergent compositions 

There is a trend amongst commercially availalsle granular detergents towards higher bulk densities. TTiis gives ben- 
s efits txTth for consumer convenience and for reduction of packaging materials. 

Many of the prior art attenpts to move in this direction have met with problems of poor solubility properties arising 
from low rate of dissolution or the formation of gels. A consequence of this in a typical washing process can be poor 
dispensing of the product, either from the dispensing drawer of a ashing machine, or from a dosing device placed with 
the laundry inside the machine. This poor dispensing is often caused by gelling of particles which have high levels of 
w surfactant upon contact with water. TTie gel prevents a proportion of the detergent powder from being solubilised in the 
wash water which reduces the effectiveness of the powder. Another adverse consequence arises even if the powder is 
wen dispensed and dispersed in the washing water rf it does not dissolve rapidly The wash cyde has a limited duration 
during which the detergent can act upon the laundry. If the cleaning action is delayed because the powder is sfow to 
dissolve, this, too, will limit the effectiveness of the powder. 
IS The process engineer and formulator fiave frequently found that the need for good dispensing and the need for 
good dissolution rate have placed conflicting demands upon them. The solution has generally been to find a corrpro- 
mise which gives adequate dispensing and adequate dissolution rate. For example, poor dispensing of high bulk den- 
sity granular detergents is often associated with surfactant rich particles having a high specific surface area, either due 
to high porosity or a small particle size (especially "fines"). However, decreasing the porosity and/or increasing the aver- 
20 age particle size cause the dissolution rate to decrease. WO94/05761 , published on 1 7th March 1 994, describes a final 
product densif ication step wherein substantially aD of the product is sprayed with nonionic sifffactant and coated with 
zeolite. Ckxxl dispensing and dissolving properties are claimed. 

However it has now been found that even further improvements in dispensing and dissolving properties can be 
achieved if the nonionic surfactant and zeolite coating is applied only to selected parts of the detergent conposition. 
2S rather tfian to the detergent composition as a wfx>le. 

The object of the invention is to provide an improved process for making a detergent corrpositfon comprising ani- 
onic surfactant, nonionic surfactant and norvsurfactant additives. 

Summary of the Inverrtton 

30 

The object of the present invention is achieved try a process comprising the steps of: 
(i) mixing together at least twvo non-surfactant additives to form a premix; 

CO spraying sut>slantially all of the nonionic surfactant on to the premix to form a first intermediate particle; 
35 (iii) subsequently mixing the first intermediate particle with a second intermediate particle, wherein the second 
intermediate particle corrprises substantially all of the anfonic surfiadant, and is substantially free of nonionic sur- 
factant. 

Detailed Descrfotion of the Invention 

40 

In a preferred embodiment of the process the first intermediate partide is fomned Ijy : 

(a) mixing together at least two non-surtadant adcfitives to form a premtx; and 

(b) increasing the mean partide size of the premix by spraying nonionic surfactant on to the premix and applying a 
45 finely divided particulate material, preferably aluminosilicata 

In a still further preferred embodiment of the process the first intermediate partide is formed by : 

(a) mixing together at least two non-surfactant adcfitives to form a premix: 
50 (b) spraying nonionic surtactant on to the premix wherein the ratio of nonionic surfactant to premix is at least 1 :25; 

(c) applying a first amount of finely divided particulate material, wherein the ratio of the first amount of finely divkJed 
particulate material to nonfonic surfactant applied in step (b) is less than 1:1; 

(d) inaeasing tfie mean partide size of the premix by mixing; and 

(e) applying a second amount of finely divided particulate material, wherein the second amount of finely divided 
ss particulate material to nonfonfo surfactant applied in step (b) is greater than 1 :1 . 

The process of the invention results in a narrow partide size distrfltMjtion with a sharply d^ned mean. Preferably 
the mean particle size is 800 to 1200 miCTometers. and the partide size distribution has a standard deviation of less 
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than 1 00 micrometersw More preferably the mean partide size is from 900 to 1100 mjcrometers, and the particle size 
distribution has a standard devialion of less than 50 miaometers. 

Non-surfactant additives may include any detergent additives such as bleach, especially pertxxate or percar- 
bonate; inorganic salts, especially carbonate, bicarbonate, silicate, sulphate, or citrate; chelants. enzymes. 
5 Pr^eraWy the first intermediate partide comprises less than S% by weight of anionic surfactant, more preferably 
the first intermediate partide comprises less than 1% by weight of anionic surtactanl 

Finely divided particulate materials useful herein include aluminosDicates having the errpirtcal formula: 

M^(zAI02)y] • xHgO 

10 

wherein z and y are integers of at least 6. the molar ratio of z to y is in the range from 1 .0 to about 0.5. and x is an integer 
from about 15 to about 264. 

Useful aluminosilicate ion exchange materials are commercially available. These aluminosilicates can be crystalline or 
amorphous in structure and can be naturally-occunring aluminosilicates or synthetically derived. A method for produdng 
IS aluminosilicate ion exchange materials is cfisdosed in US-A-3 985 669. Knimmel et al. issued October 12. 1976. Pre- 
ferred synthetic crystalline aluminosilicate ion exchange materials useful herein are available under the designations 
zeolite A. zeolite P(B). zeolite MAP. zeolite X and zeolite Y In an especialty preferred embodiment the crystalline alu- 
minosilicate ion exchange materia) has the formula : 

20 Nai2 [(AI02)i2 (Si02),2 1 • X HgO 

wherein x is from about 20 to about 30, especialty about 27. TTiis material is known as zeolite A. Dehydrated zeolites 
(x=0-10), and "overdried" zeolites (x=10-20) may also be used herein. The "overdried" zeolites are particularly useful 
when a tow moisture environment is required, for example to improve stability of detergent bleaches such as peftx>rate 

25 and percaitx)nata Preferatily. the aluminosilicate has a partide size of about 0.1-10 micromelers in diameter. Preferred 
ion exchange materials have a partide size diameter of from about 0.2 micrometers to about 4 micrometers. The term 
"partide size dian>eter' tierein represents the average partide size diameter by weight of a given ion exchange material 
as determined by conventional analytical techniques such as, for example, microscopic determination utilizing a scan- 
ning electron microscope. The crystalline zeolite A materials herein are usually further characterized by their cateium 

30 ion exchange capacity, which is at least about 200 mg equivalent of CaCOs water hardness/g of aluminosilicate, calcu- 
lated on an anhydrous basis, and which generally is in the ranged from about 300 mg eq./g to about 352 mg eq7g. The 
zeolite A materials herein are still further characterized try their caldum ion exchange rale which is al least about 2 
grains Ca^/gallon/minute/gram/gallon (0.1 3g Ca*+/litre/minute^ranVlitre) of aluminosilicate (anhydrous basis), and 
generally lies within the range of from about 2 grains/gallon/minutei/^ram/igallon(0.13g Ca^^/lltre/hTimJte/gram/litre) to 

35 about 6 grains/gallon/minute/gram/gallon (0.39g Ca**/litre/minute/granVlitre). based on caldum ion hardness. Optimum 
aluminosilicate for builder purposes exhibrt a caldum ion exchange rate of at least about 4 grains/gal- 
lon/minute/gram/gallon (0.26g (^**yiitre/minute/granVlitre). 

While any nonionic surfactant may be usefully employed in the present invention, two families of nonionics have 
been found to be particulariy useful. These are nonionic surfactants based on alkoxylated (espedally ethoxylated) alco- 

40 hols, and those nonionic surfactants based on amidalion products of fatty add esters and N-alkyl pdyhydroxy amine. 
The amidation products of the esters and the amines are generally refen^ed to herein as pdyhydroxy fatty add amides. 
Particulariy useful in the present invention are mixtures conprising two or more nonionic surfactants wherein at least 
one nonionic surfactant is selected from each of the groups of alkoxylated alcohds and the polyhydroxy fatty add 
amides. 

45 SuitaWe nonionic surfactants indude compounds produced by the condensation of alkylene oxide groups 
(hydrophilic in nature) with an organic hydrophobic compound, which may be aliphatic or alkyi aromatic in nature. The 
length of the polyoxyalkylene group which is condensed with any particular hydrophobic group can be readily adjusted 
to yield a water-soluble compound having the desired degree of balance between hydrophilic and hydrophobic ele- 
ments. 

so Particulariy preferred for use in the present invertion are nonionic surfactarrts such as the polyethylene oxide con- 
densates of alkyI phenols, e.g., the condensation products of alkyI phenols having an alkyI group containing from about 
6 to 16 cartx)n atoms, in either a straight chain or branched chain configuration, with from about 4 to 25 moles of ethyl- 
ene oxide per mole of alkyl phenol. 

Preferred nonionics are the water-soluble condensation products of aliphatic akxihols containing from 8 to 22 car- 

55 bon atoms, in either straight chain or branched configuration, with an average of up to 25 moles of ethylene oxide per 
more of alcohol. Particularty prefen^ed are the condensation products of alcohols having an alkyl group containing from 
about 9 to 15 caitxxi atoins with from about 2 to 10 nx)les of etfiylene oxide per mole of alcohol; a^ 
ucts of propylene glycd with ethylene oxida Most prefen-ed are condensation products of akxjhds having an alkyl 
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group containing from about 12 to 15 cartx)n atoms wHh an average d ab(x^ 
hd. 

H is a particularly preferred eirtxxiiment o* the present invention that the nonionic surfactant system ateo includes 
a pdyhydroxy fatty add amide conponenL 
5 Polyhydroxy fatty acid amides may be produced by reacting a fatly add ester and an N-alkyI potyhydroxy amine. 
The preferred amine for use in the present invention is NKR1)-CH2(CH20H)4-CH2-OH. where R1 Is typically a alkyl. 
e.g. methyl group; and the preferred ester is a C12-C20 fatty add methyl ester. 

Methods of manufacturing polyhydroxy fatly add amides have been described in WO 92 6073, published on leth 
April, 1992. This application desaibes the preparation of polyhydraxy fatty add amides in the presence of solvenls. In 
10 a highly prefen^ed ennbodiment of the invention f^nriethyl glucamine is reacted with a CI 2-C20 methyl ester . 

Other nonionic surfactants which may be used as components of the surfactant systenre herein include ethoocylated 
nonionic surfactants, glycerol ethers, glucosamides. glycerol amides, glycerol esters, fatty adds, fatly add esters, fatty 
amides, alkyl polyglucosides. alkyl potyglycd ethers, polyethylene glycols, ethoxyteted alkyl phenols and mixtures 
thereof. 

The second intemiedate partide of the present invention comprises anionic surtactent The second intermediate 
.parlide may be made by any process induding spray drying, flaking, prilling, extruding, pastillaling. and agglomeration. 
Agglomeration processes for making anonic surfactant partk;les have been disdosed in the prkx art in, for example, 
EP-A-0 508 543, EP-A-0 510 746, EP-A-0 61 8 289 and EP-A-0 663 439. An essential feature of the invention is that no 
nonionic surfactant is sprayed on to the surfactant agglomerate stream. 
20 Non-limiting exanples of anionic surfactants useful herein indude Ihe conventional C1 1 -C18 alkyl benzene sul- 
fonates ("LAS") and primary, branched-chain and random C10-C20 alkyl sulfates CAS"), the C10-C18 secondary (2.3) 
alkyl sulfates of the formufa CH3 (CHz)^ (CHOSOa WT) CH3 and CH3 (CHaVCHOSOg M*) CH2 CH3 where x and (y+1) 
are integers of at least about 7, preferably at least about 9, and M is a water-solubilizing cation, especially sodium, 
unsaturated sulfates such as oleyl suHate, the C10-C18 alkyl alkaxy sulfates CAE^S", especially EO 1-7 elhoxy sul- 
25 fates), C10-C18 alkyl alkoxy carboxylates (especially the E0 1 -5 ethoxycarboxylates). the C10-C18 glycerol ethers, the 
C10-C18 alkyl polyglycosides and their corresponding sulfated polyglycosides, the C12-C18 alpha-suKonated fatty add 
esters, methyl ester sulphonate and oleoyi sarcosinata 

Rnalty the surfactant aggtomerates and fayered granular additives are mixed, optionally with additional additives to 
form a finished detergent composition. 

The various mixing steps of the present invention may be carried out in any suitable mixer such as the Eirich'^, 
series RV. manufactured by Gustau Eirich Hardheim. Germany; LOdige®. series FM for batch mixing, series KM 
tor continuous mixing/agglomeratfon. manufactured by USdige Machinenbau GmbH. Paderbom Gemwny; Drais® T160 
series, manufactured by Drais Werke GmbH. Mannheim Gemiany; and Winkworth® RT 25 series, manufactured by 
Winkw)rth Machinery Ltd., Beriehire, Engfand; the LHBeford Mixer. Model #FM-130-D-12, with internal chopping 
35 blades and the Cuisinarl Food Processor. Model #DCX-Plus. with 7.75 inch (1 9.7 cm) blades. Many other mixers are 
commerdally available for both t>atch and continuous mixing. 
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Examples 






Example 1 


Example 2 


Examples 


Exarrtpte4 


Example 5 
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All percentages are expressed by weight d finished product unless othenwise slated. 

Nonionic suriadant particles contained 15 parts alcohol elhoxylate with an average of 5 EO groups per mole, AE5, 
15 parts of polyhydroxy fatty add amide. 60 parts zeolfte, 5 parts fatty add and 5 parts water, and were made accoiding 
to the process disclosed in EP-A-0 643 130. 

Antifoam partides contained 12 parts silicone on. 70 parts starch and 12 parts hydrogenated fatty acid / tallow alcohol 
ethoxylate (TAEBO), and were made according to the process disdosed in EP-A-0 495 345. 
Uyered silicate is SKS-6® supplied l>y Hoechsl 

Cationic surfactant partides contained 30 parts alkyl dimethyl ethoxy ammonium chloride. 60 parts sodium sulphate. 5 
parts alkyt sulphate and 5 parts water and were made according to the process disdosed in EP-A-0 714 976. 
Brightener is Tinopal CDX® supplied by Ciba-Geigy. 

Example 1 

The additives shown under Example 1 in the previous table were mixed together and found to have an average par- 
tide size of 440 micrometers. 

6.5% of nonionic surfactant (alcohol ethoxylate with an average of 5 EO groups per mole. AE5) at 35»C vras 
sprayed onto the additive mixture in a concrete mixer using a two-fluid spray nozzle. 5% of zeolite A was added into the 
concrete mixer over a period of 1 minute. The mixer then continued to operate without further addition of zedite for a 
further one and a half minutes. Finally a further 8% of zedite was added over a period of 1 minuta 

The product in the concrete mixer had an average parttde size of 1 020 micrometers. 

An anionic surfactant partide was then added to the concrete mixer at a level of 22%. The anionic surfactant parti- 
de contained 28 parts linear alkyl benzene sulphonate. 1 2 parts tallow alkyl sulphate. 30 parts zeolrte. 20 parts carbon- 
ate and 10 parts water, and had an average partide size of 850 micrometers. 

The finished product had an average partide size of 960 micrometers. 

Example 2 

The additives shown under Example 2 in the previous table were mixed together and found to have an average par- 
tide size of 390 micrometers. 
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6.5% of nonionic surfactant (AE5) at 35°C was sprayed onto the additive mixture in a concrete mixer using a two- 
fluid spray nozzle. 4% of zeolite A was added into the concrete mixer over a period of 1 minute, the mixer then contin- 
ued to operate without further addition of zeolite for a further one minute. Rnally a further 9% of zeolite was added over 
a period of 2 minutes. 

5 The product in the concrete mixer had an average particle size of 1 080 micrometers. 

An anionic surfactant particle was then added to the concrete mixer at a level of 28.6%. The anionic surfactant par- 
ticle contained 28,parts linear alkyi benzene sulphonate. 12 parts tallww alkyi sulphate, 30 parts zeolite. 20 parts car- 
bonate and 10 parts water, and had an average particle size of 850 micrometers. 
The finished product had an average particle size of 1030 micrometers. 

10 

Examples 

The additives shown under Example 3 in the previous table were mixed together and found to have an average par- 
ticle size of 390 micrometers. 

IS 6.5% of nonionic surfactant (AE5) at 35°C was sprayed onto the adcfitive mixrure in a concrete mixer using a two- 
fluid spray nozzla 7% of zeolite A was added into the concrete mixer in a single step. 
The product in the corKrete nrtixer had an average particle size of 555 nBcromelers. 

An anionic surfactant particle was then added to the concrete mixer at a level of 28.6%. The anionic surfactant par- 
ticle contained 28 parts linear alkyi benzene sulphonate, 12 parts tallow alkyi sulphate. 30 parts zeolite. 20 parts car- 
20 bonate and 10 parts water, and had an average particle size of 410 micromelers. 
The finished product had an average partide size of 520 micromelers. 

Examfde4 

25 The additives shown under Example 4 in the previous table were mixed together. 

6% of nonionic surfactant (AE5) at 35*0 was sprayed onto the adcfitive mixture in a concrete mixer using a two^luid 
spray nozzle. 13% of zeolite A were added into the concrete mixer in dscrete portions, 1% at a time. 
The product in the concrete mixer had an average particle size of 1000 micrometers. 

A spray dried powder was then added to the concrete mixer at a level of 28%. The spray dried particle contained 
30 20 parts linear alkyi benzene sulphonate, 5 parts polyacryfate polymer. 5 parts of chefant. 30 parts zeolite, 30 parts sul- 
phate and 10 parts water, and had an average partide size of 1000 mtcrometers. 
The finished product had an average partide size of 1000 micrometers. 

Example 5 

35 

The additives shown under Example 5 in the previous table were ntixed together. 

7% of nonionic surfactant (AE5) at 35"C was sprayed onto ttie adcfitive mixture in a concrete mixer using a two^luid 
spray nozzle. 1 3% of zeolite A were added into the concrete mixer in discrete portions, 1% at a time. 

The prcxJuct in the ccxicrete mixer had an average partide size of 1050 micrometers. 
40 A spray-dried granule was ttien added to the concrete mixer at a level of 30%. The spray dried partide contained 
20 parts linear alkyi benzene sulphonate. 5 parts potyacrylale polymer, 5 parts of cheJant 30 parts zeolite. 30 parts sul- 
phate and 10 parts water, and had an average partide size of 1000 micrometers. 

The finished product had an average partide size of 1020 micrometers. 

45 Claims 

1. A process for making a detergent composition comprising ankmic surfactant nonionic surfactant and non-sur- 
factant additives, the process t>eing characterised by tiie steps of: 

so (i) mixing together at least two non-surfactant additives to form a premix; 

(ii) spraying substantially all of ttie nonionk; surfactant on to the premix to fomi a first intermediate partide; 
(ill) subsequentiy mixing the first intemriediate partide with a second intenmediate partide, wherein the second 
intermediate partide comprises substantially all of the anionic surfactant, and is substantially free of nontonk; 
surfactant 

ss 

2. A process according to claim 1 wherein the first intermediate partide is formed by : 

(a) mixing together at least two non-surfactant additives to form a premix; and 
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(b) increasing the mean partide size Off the preim by spraying nonionic surfactant on to the premix applying a 
finely divided particulate material. 

3. A process according to daim 2 wfherein the first intermediate partide is formed by : 

5 

(a) mixing together at least two non-surfactant additives to form a premix; 

(b) spraying nonionic surfactant on to the premix wherein the ratio of nonionic surfactant to premix is at least 
155; 

(c) applying a first amount of finely divided particufate material, wherein the ratio of the first amount of finely 
10 divided particulate material to nonionic surfactant applied in step (b) is less than 1 :1 ; 

(d) increasing the mean parlide size of the premix by mixing; and 

(e) applying a second arruunt of finely divided particulate material, wherein the second amount off finely 
divided particulate materia! to nonionic surfactant applied in step (b) is greater than 1 :1 . 

15 4. A process accoiding to daim 3 wherein the first intermediate partide has a mean partide size of from 800 to 1 200 
micrometers, and the partide size cfistribution has a standard deviation of less than 1 DO micrometers. 

5. A process accoitling to daim 4 wherein the first intermediate partide has a mean partide size of from 900 to 1 1 00 
micrometers, and the partide size distribution has a standard deviation of less than 50 micrometers. 
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6. A process accoiding to any of claims 2 to 5 wherein the first intenmediate partide comprises less than 5% by weight 
of anionic surfactant. 

7. A process accading to any of daim 2 to 5 wherein the finely divided particufate material is aluminosilicate. 

8. A process accofding to daim 1 wherein at least one of the non-surfactant additives is a bleach selected from the 
group consisting of peftx)rate, percartwnate, and mixtures thereof. 
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